Hormones as regulators of brain development: life-long effects related to health and disease.
The life-long interplay between genes and the environment is instrumental in shaping the structure and function of the body, and these interactions apply to the brain as a plastic and ever-changing organ of the body. Hormones are key regulators of gene expression throughout the body, and the actions of hormones on the brain are instrumental in shaping sex differences and in determining the effects of stress on brain function, including the rate of brain aging. This article also introduces a new term, allostatic load, to describe the cost of adaptation to stressors. Allostasis (stability through change) refers to the output of hormones and autonomic regulators that help to maintain homeostasis, and allostatic load is the consequence of the overactivity of these systems when they are not shut off properly or are forced to be hyperactive by stressors. Key brain areas like the hippocampus are vital to the processing of information that affects how each individual adapts to and responds to potentially stressful life events, and the response of the brain through its control of endocrine and autonomic function in turn determines the degree of allostatic load that an individual will experience. This allostatic load in turn works with the intrinsic genetic susceptibility to determine the progression toward declining health.